INDUSTRIAL TRUCK WITH A RADIATOR AND A FILTER 



CROSS REFERENCE TO RELATED APPLICATION 
[0001] This application corresponds to German Application No. 102 52 933.7 filed 

November 14, 2002, which is herein incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] This invention relates to an industrial truck with a radiator, a cooling air line, 

and a filter located in the vicinity of the cooling air line. 

2. Technical Considerations 

[0003] For certain industrial sectors in which industrial trucks (e.g., fork-lift trucks) 

are used, such as the pulp and paper industry, a special piece of equipment conventionally 
called a "lint screen" is installed in the cooling air line in front of the radiator of the internal 
combustion engine drive system. To maintain the cooling capacity of the heat exchanger, this 
filter or "lint screen" must be cleaned at regular intervals. Therefore, the lint screen is 
fastened in the cooling air line so that it can be removed. This requires a correspondingly 
adapted construction of the box-shaped cooling air line and the nearby components (e.g., 
baffle plates) that are connected to it. These adaptations add a significant amount of time, 
money, and effort to the process of manufacturing the fork-lift truck. A large nvmaber of 
components of different sizes must be kept available so that components that fit the particular 
requirements of different types of industrial trucks will always be ready. 
[0004] Therefore, it is an object of the present invention to provide an industrial truck 

of the general type described above but in which the lint screen (filter) can be cleaned easily 
and which requires relatively little excess effort and cost in terms of manufacturing an 
industrial truck, 

SUMMARY OF THE INVENTION 
[0005] The invention provides a cleaning device that can be effectively connected 

with the filter (e.g., lint screen) and can be integrated into the cooling air line of the industrial 
truck. 

[0006] To clean the filter, it is no longer necessary to remove the filter (lint screen) 

firom the cooling air line. Instead, the filter can be installed in a fixed manner in the cooling 
air line. This arrangement significantly simplifies the manufacturing process because the 



components that are adjacent to the cooling air line can be realized in the form of standard 
parts. The only adaptation that needs to be done can be accomplished by a different 
configuration of the cooling air line. 

[0007] In one advantageous development of the invention, the cleaning device has a 

wiper that can be moved along a surface, e.g., the outside surface, of the lint screen. The 
v^iper can be fastened to a lever arm that is equipped so that it can be engaged with drive 
means. This construction is simple and operationally reliable. 

[0008] The drive means can be located outside the cooling air line. Theoretically, it is 

also possible to locate the drive means inside the cooling air line, for example, when the drive 
is in the form of an electric motor, as long as sufficient space is available and the drive means 
does not interfere with the transport of cooling air. 

[0009] In one realization of the invention, the wiper can be a brush. Alternatively, a 

scraper can also be used. Adhering particles, e.g., lint or other material, are removed from 
the filter to a sufficient degree by the wiping movement of the wiper to allow sufficient 
cooling air flow through the filter. 

[0010] It has been found to be advantageous if the lever arm is realized in the form of 

a parallel arm. This configuration promotes a xiniform wiping movement of the wiper on the 
filter. 

[0011] The lever arm can be advantageously connected with a hand lever that can be 

actuated firom outside the cooling air line. The wiper can thereby be operated manually, 
which minimizes the complexity of the overall system. As mentioned above, other drive 
means can of course also be used. 

[0012] If the cooling air line is provided with a connecting device for a vacuum 

cleaner, the lint that is wiped off the filter can be removed from the box-shaped cooling air 
line very easily. 

[0013] A tube connected with the connecting device can have at least one opening 

located underneath the filter. When the vacuum cleaner is then connected and turned on, the 
particles of lint wdped off the filter are transported through the tube to the connection opening 
and, thus, into the vacuimi cleaner. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] Additional advantages and features of the invention are described in greater 

detail below with reference to the exemplary embodiments illustrated in the accompanying 
schematic figures in which like reference symbols identify like parts throughout: 
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[0015] Fig. 1 is a perspective view of an industrial truck incorporating features of the 

invention; 

[0016] Fig. 2a is an exploded view of a radiator and a cooling air line of an industrial 

truck of the prior art; 

[0017] Fig. 2b is a section through a cooling air line of the prior art with a filter; 

[0018] Fig. 2c is a side view of the cooling air line illustrated in Fig. 2b; 

[0019] Fig. 3 is a perspective view of a cooling air line of an industrial truck of the 

invention, seen from the intake direction; and 

[0020] Fig. 4 is a perspective view of the cooling air line illustrated in Fig. 3, viewed 

from the radiator side, 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0021] In the exemplary embodiment described herein, an industrial truck 

incorporating features of the invention (and illustrated in Fig. 1) is realized in the form of a 
fork-lift truck powered by an internal combustion engine. Inside a truck body 1 are, among 
other things, an internal combustion engine and a cooling system (not shown). Cooling air 
enters the truck body 1 through various openings and, after absorbing heat, exits the truck 
body 1 at the rear of the vehicle through a counterweight 2 located on the rear of the vehicle. 
[0022] Several components of a conventional cooling system of the type used in fork- 

lift trucks of the prior art are illustrated in Fig. 2a. Fastened to a radiator 3 (heat exchanger) 
is a box-shaped cooling air line 4. The cooling action can be increased by a fan wheel 5 
located in a circular inlet opening 4a of the cooling air line 4 and can be driven in a manner 
not shown in the figure. When the fan wheel 5 is tumed on, the air flow through the cooling 
air line 4 and the radiator 3 is increased significantly. The connected components typically 
located in the vicinity of the cooling air line 4 are not shown in the drawing. 
[0023] For some industries in which industrial trucks are used, such as in the paper 

industry, particles (lint) may be suspended in the ambient air and, after some time, can clog 
up the cooling plates of the radiator 3 and, thus, reduce its cooling capacity. The cooling air 
line 4 is, therefore, provided with a filter or screen 6 (as illustrated in Figs. 2b and 2c), which 
must be regularly removed and cleaned. To remove the screen 6, a fastening screw 7 is 
loosened, whereupon the screen 6 can be pulled up and out of the cooling air line 4 by means 
of a handle 8. 

[0024] Figs. 3 and 4 show a cooling air line 4 incorporating features of the invention 

in which a cleaning device is integrated. The permanently installed filter, e.g., a flat screen 6, 
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can be located on the side of the cooling air line 4 facing the radiator. A wiper 9 can be 
moved back and forth over the outside surface of the flat screen 6. The wiper can be fastened 
to a lever arm 10 realized in the form of a parallel arm, e.g., a straight arm, and, in the present 
exemplary embodiment, can be moved vertically up and dovm over the face of the screen 6. 
By "permanently installed" or "non-removably installed" is meant that the screen 6 is not 
required to be removed for cleaning. 

[0025] The lever arm 10 can be connected with a hand lever 1 1 (drive means) located 

outside the cooling air line 4. The lever 1 1 can be used to actuate the wiper 9 manually. The 
lint wiped off the filter or screen 6 falls downwardly, where there is a tube 12 provided with a 
plurality of openings 12a and leads to a pipe-shaped cormection device 13 for an industrial 
vacuum cleaner. The lint wiped off the filter 6 can, therefore, be removed from the cooling 
air line 4 by suction without having to remove any equipment or disassemble the cooling air 
line 4. 

[0026] It will be readily appreciated by those skilled in the art that modifications may 

be made to the invention without departing from the concepts disclosed in the foregoing 
description. Accordingly, the particular embodiments described in detail herein are 
illustrative only and are not limiting to the scope of the invention, which is to be given the 
full breadth of the appended claims and any and all equivalents thereof 



